In murine 3T3 fibroblasts, different second messenger pathways resulting in the induction of NO synthase II (iNOS) converge in the activation of transcription factor NF-kappaB.
Transcription factor NF-kappaB is essential for the induction of nitric oxide synthase (NOS) II (iNOS) by bacterial lipopolysaccharide in murine macrophages (Xie, Q. W., Kashiwabara, Y., and Nathan, C. (1994) J. Biol. Chem. 269, 4705-4708). In 3T3 fibroblasts, agents other than cytokines are efficacious inducers of NOS II expression. In addition to cytokines such as interferon-gamma or tumor necrosis factor-alpha, protein kinase C-stimulating agents such as tetradecanoylphorbol-13-acetate, or cyclic AMP-elevating agents such as forskolin and 8-bromo-cAMP markedly increased NOS II mRNA (measured by Sl nuclease and RNase protection analyses), NOS II protein (determined by Western blotting), and NOS activity (measured by chemiluminescence detection of NO2-). Transforming growth factor-beta1 (which is an inhibitor of NOS II induction in other cell types) potentiated NOS II mRNA expression produced by all inducing agents listed, whereas dexamethasone, pyrrolidine dithiocarbamate and 3,4-dichloroisocoumarin (inhibitors of NF-kappaB activation) suppressed NOS II mRNA induction in response to all stimulants. In electrophoretic mobility shift assays, nuclear protein extracts from 3T3 cells stimulated with any of the inducing agents significantly slowed the migration of an NF-kappaB-binding oligonucleotide, whereas nuclear extracts from untreated control cells did not. These experiments indicate that NF-kappaB is the key control element for the induction of NOS II in response to at least three different second messenger pathways in 3T3 cells.